Substrate oxidation by the heme edge of fungal peroxidases. Reaction of Coprinus macrorhizus peroxidase with hydrazines and sodium azide.
The peroxidase from Coprinus macrorhizus is inactivated by phenylhydrazine or sodium azide in the presence of H2O2. Inactivation by phenylhydrazine results in formation of the delta-meso-phenyl and 8-hydroxymethyl derivatives of the prosthetic heme group and covalent binding of the phenyl moiety to the protein but not in the detectable formation of Fe-phenyl- or N-phenylheme adducts. Alkylhydrazines are catalytically oxidized but do not inactivate the enzyme. Catalytic oxidation of sodium azide produces the azidyl radical and results in its addition to the delta-meso position of the prosthetic heme group. Comparison of the heme adducts obtained with C. macrorhizus peroxidase with those generated by horseradish peroxidase shows that the regiochemistry of the addition reactions is the same in both cases. The results suggest that substrates interact primarily or exclusively with the heme edge rather than the ferryl oxygen of C. macrorhizus peroxidase and indicate that the interaction occurs with the same sector of the heme edge as in horseradish peroxidase. The active-site topologies of this pair of plant and fungal peroxidases thus appear to be similar, although the observation that alkylhydrazines add to the heme edge of horseradish but not C. macrorhizus peroxidase clearly shows that there are significant differences in the two active sites.